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Background: Obesity-What Has Religion Got to Do with It?
It is projected that sixty percent of the world's population will be classified as either overweight or obese by 2030 [1] . This predicts obesity to be the largest chronic health problem globally. Obesity significantly increases the risk of non-communicable diseases such as diabetes mellitus, heart disease, chronic obstructive pulmonary disease [2] and several cancers [3] . Obesity is also associated with psychological stress and a bidirectional increased risk of depression, such that obesity may increase the risk of depression and depression may also increase the risk of obesity [4] . Together, scientific and social communities need to look at new ways to tackle the increased health and socio-economic burden of obesity.
The World Health Organisation, in its global strategy on diet, physical activity and health has recommended further exploration into the role of religious communities to tackle obesity through faith-based weight management programmes. Not only do these tap into existing social structures, but also, through mobilising the voluntary workforce and promoting self-management, they are potentially very cost effective [5] .
Systematic review evidence from many observational studies suggests that religion is associated with a reduced risk of all-cause mortality, reduced risk of cardiovascular disease, greater well-being and happiness, less depression and faster recovery from depression and, in some studies, a lower rate of cancer [6] . Such associations may be mediated through lifestyle choices as those who are religious tend to smoke less and drink less alcohol. In some religions, these practices are prohibited and in Seventh-Day Adventists, for example, the use of a low fat, plant-based diet is associated with lower rates of chronic disease [7] . Benefits might also come about through spiritual or religious coping that provides resilience in the face of adversity or disease. This may result in reduced detriment to health and greater life satisfaction [8, 9] . In addition, social support from religious communities may mediate some positive associations.
However, the evidence is not entirely consistent and many studies are of cross-sectional design or a qualitative nature, meaning causality between religious engagement and better health cannot be inferred [10] . Evidence of the impact of religion on health is particularly unclear in relation to obesity.
A systematic review of cross-sectional and prospective cohort studies up to 2010 found 36 studies investigating the association between religion or spirituality and body weight. Of these, seven (19%) reported a lower body weight among those who associated themselves with a religion, fourteen (39%) reported a higher body weight, two (6%) had mixed results, and thirteen (36%) found no association between body weight and religion. However, the highest quality cross-sectional studies found that religious involvement was associated with a higher Body Mass Index (BMI), but, in longitudinal studies, no association was found [6] . In addition, an inverse association between spiritual well-being and emotional eating has been demonstrated [11] .
Nearly all the studies looking at spirituality, religion and obesity so far have been carried out in the USA. The first one in England was a cross-sectional study using Health Survey for England 2012 data. Findings showed that religious affiliation was associated with being more overweight (0.91 kg/m 2 higher BMI in those associated to a religion than those not associated to a religion) and the evidence of this association was strongest among those affiliated to a Christian religion [12] . Again, this was a cross-sectional study, and it cannot provide any suggestion of directionality i.e., do those who are more religious gain more weight or do those who experience unwanted weight gain find solace and acceptance in religion? However, it does suggest that those affiliated to the Christian faith might be an important population to target for obesity interventions, as some evidence suggests they are more likely to be overweight.
In the USA, obesity interventions have been developed to meet the needs of religious communities, and these have been almost exclusively for the African-American protestant community, who are at an increased risk of diabetes and access healthcare less often than the rest of the population. A systematic review [13] , which included large cluster-randomised controlled trials of faith-based (adding a spiritual dimension by including bible study, prayer, journaling and spiritual themes) and faith-placed (occurring at a place of worship) church interventions found body weight loss occurred in seventy percent of these interventions. Sixty percent of the interventions reported increased fruit and vegetable intake and thirty-eight percent reported increased physical activity. However, more studies that are rigorous are still needed.
The church-based interventions to date, although adding a spiritual element, are essentially conventional in their approach to obesity. They focus primarily on achieving weight loss through dietary restriction. However, several systematic reviews have identified that following such weight loss; the majority of people do not sustain weight loss maintenance. One systematic review showed that over half the weight that was lost was regained at one-year follow-up [14] . Another showed that between one to two thirds of dieters regain more weight at a four-year follow-up and beyond than they initially lose [15] . Significant psychological consequences of poor weight loss maintenance have been suggested. Food restriction can lead to hunger and feelings of deprivation or preoccupation with food, which, in turn, may trigger overconsumption [16] [17] [18] . Overconsumption and weight gain may lead to feelings of low self-esteem, depression and guilt [19] . To manage feelings of guilt associated with overconsumption, further attempts may be made to restrict eating [20] . A cycle of dieting and overeating, weight loss and weight gain may be perpetuated, resulting in little long-term benefit to physical health and potentially a deterioration in mental well-being [21] .
Is this therefore an ethical approach to obesity? Should we continue to focus on weight loss in all who are overweight or obese or does this lead to futile weight cycling, a heavy burden of guilt and poor mental-well-being? Could some individuals achieve a greater improvement in health and well-being if emphasis was on the maintenance of a healthy lifestyle and improved psychological and spiritual well-being, irrespective of weight loss?
Interventions have been developed to focus on the health gains of dietary change, physical activity and psychosocial well-being in those who are overweight or obese, rather than on weight loss alone [22] . These teach participants to eat intuitively in response to genuine hunger, to recognise satiety and avoid eating in response to negative emotion. They are positive and affirming, generating feelings of contentment that may lead to more-sustained lifestyle change. Pooling together the evidence for these provides promising results, but high quality studies are lacking [23] . While these approaches go some way to address both physical and psychological need, they do not address spiritual or religious needs.
In light of the need to address obesity with community-based interventions, the potential personal resources of spiritual and religious coping, the success of church based interventions in the USA, and evidence suggesting affiliation to the Christian religion in England is associated with increased BMI, exploration within UK churches is worthwhile. Conventional approaches to weight management, that focus on dietary restriction and weight loss, may lead to low self-esteem, guilt and poor weight loss maintenance. While intuitive eating programmes may provide a holistic alternative to these, adding a spiritual component, within a church setting, offers an opportunity for religious engagement, whereby, freedom from guilt and shame, which accompanies weight loss failure, can be explored from a Christian perspective.
Aim
We propose a unique study that investigates the feasibility of running and evaluating a UK church-based programme, called Taste and See, which combines intuitive eating elements with Christian principals of freedom from guilt, love, acceptance and help from God. This paper describes the protocol for such a study.
Objectives

‚
To determine how feasible it is to evaluate Taste and See within a UK church setting in preparation for developing a randomised controlled trial.
To investigate change in physical, psychological and spiritual well-being in participants pre and post programme, and at six-month follow-up.
To assess change in eating behaviour, nutritional intake and physical activity pre and post programme, and at six-month follow-up.
To investigate participant acceptability of a Christian weight management programme to those who do not attend church or are not Christian.
Design
This study uses a one-group pretest-posttest design. The participants will attend once a week for approximately ten, 90-minute sessions. Participants will be followed up at the end of the programme and then again at six months.
Participants
While this intervention incorporates Christian beliefs, it is not exclusively for Christians. Anyone interested, regardless of their beliefs, may take part. We are particularly interested in the relevance of this programme to those who do not attend church, as many who affiliate themselves to the Christian religion in England do not attend church regularly [24] . We are also interested in the relevance of this to those who are not Christian, as evidence suggests those who are not religious, may still be interested in taking part in a programme based on Christian principles [25] . In addition, many people, from other faiths and none, attend churches for community events [26] , so we do not want to exclude them from participating should they wish to.
Inclusion Criteria
In order to be eligible to take part in the study, individuals must be aged 18 years or over, and have a BMI greater than 25 kg/m 2 . If during screening, participants' BMI is between 18.5 and 25 kg/m 2 and this is accompanied by a poor relationship with food, as measured by the three-factor eating scale (TFEQ-R21 [27] ), they are still eligible to participate. The TFEQ-R21 scale covers three eating behaviours: uncontrolled eating, cognitive restraint and emotional eating. The questionnaire is a 21-item validated measure whereby high scores indicate the presence of problematic eating behaviours. Finally, participants should be able to read, understand and consent to study procedures.
Exclusion Criteria
Individuals fulfilling one or more of the following criteria are not eligible to participate. Those aged less than 18 years, pregnant, with a BMI less than 25 without evidence of problematic eating behavior or with a BMI less than 18.5 kg/m 2 are excluded. In addition, those suffering from any medical condition in which weight loss is contradicted, for example receiving chemotherapy, or those currently losing weight, intentionally or unintentionally, at a rate of 2 kg or more in the last four weeks are excluded.
Recruitment Strategy
Recruitment will be reflective of the ways in which individuals would naturally hear about church initiatives within the local community. For this reason, participation will be open to all who meet the inclusion criteria, and individuals will self-select and not be purposively sampled. We will test the feasibility of advertising the programme in the following ways:
‚
To the church congregation through: posters, the church newsletter, the church website and announcements at Sunday services.
Outside of the congregation through: word of mouth invitations to interested friends and acquaintances.
‚ An article about the study and an invitation to participate will be placed in the parish council magazine, which is distributed to all households in the area.
Sample Size
As this is a feasibility study, we are investigating effect sizes in order to run an adequately powered randomised controlled trial. For feasibility purposes, we aim to recruit at least 10 participants to a programme. Ten participants would give us enough power to detect large differences in weight. It is possible that, over ten weeks, a weight loss outcome of 5 kg (SD = 5) would occur (a rate of 0.5 kg per week). In order to detect this with 80% power and an alpha level of 0.05, a sample size of eight is required, which was calculated using an online sample size calculator designed by the University of California San Francisco (UCFS) Clinical and Translational Science Institute.
Ethical Approval
Ethical approval has been provided by Coventry University Research Ethics Committee. The trial will be conducted in accordance with the ethical guidelines of the British Psychological Society and the recommendations for clinicians involved in research on human subjects adopted by the 18th World Medical Assembly, Helsinki, 1964, and later revisions.
All of the data collected for this study will be treated confidentially and stored securely in accordance with the Data Protection Act 1998. No participants will be identifiable from the results of the study, and participants will be given ID numbers to protect their identity and ensure analysis is blind.
Information Session and Screening
Potential participants will be invited to attend an information session one week before the programme starts. This session provides potential participants with a brief synopsis of the programme content, what is involved in evaluating the programme and an opportunity to ask questions. Participants will be given information sheets to take away and read, and a seven-day food diary to complete should they decide to take part.
Potential participants will also be screened during this session. Participants' BMI will be measured and the three factor eating questionnaire (for those with a BMI between 18.5 and 25 kg/m 2 ) completed to determine eligibility.
If potential participants choose to take part, they will return the following week when their informed consent, followed by baseline measurements, will be collected.
Taste and See Programme Details
This programme has been developed on the theoretical underpinning which comes from the cycle of dieting and weight regain, as described in the background section of this paper (red in Figure 1 ). To break this cycle, we have incorporated principles of intuitive eating (yellow in Figure 1 ), and mapped a Christian perspective from the Bible onto this, one which explores freedom, responsibility, forgiveness, and spiritual needs (green in Figure 1 ).
Information Session and Screening
Taste and See Programme Details
This programme has been developed on the theoretical underpinning which comes from the cycle of dieting and weight regain, as described in the background section of this paper (red in Figure 1 ). To break this cycle, we have incorporated principles of intuitive eating (yellow in Figure  1 ), and mapped a Christian perspective from the Bible onto this, one which explores freedom, responsibility, forgiveness, and spiritual needs (green in Figure 1 ). The intervention consists of approximately ten, 90 min, weekly sessions which take participants on a journey from identifying problematic eating behaviours to begin making changes. Each week, there is a theme (Table 1 ) and the following elements are included:

Scientific content of evidence-based dietetic practice,  Group activities to consider application of these dietetic principles in participants' own lives,  Biblical view on the issues raised,  Opportunity, without obligation, to respond individually to spiritual content if participants wish to do so,  Activity for the week to practice making health behavior changes,  Daily Bible reading and prayer material for those who want to engage with this.
The programme incorporates 25 behavior change techniques (Table 1 ) from the taxonomy of behavior change [28] . The intervention consists of approximately ten, 90 min, weekly sessions which take participants on a journey from identifying problematic eating behaviours to begin making changes. Each week, there is a theme (Table 1) To understand impulsive responses to feel happier, to feel less bored, to reduce stress
To identify times when we eat in response to emotion (self-monitoring of behaviour, action planning and implementation intentions, emotional consequence, self-assessment of affective consequences, self-talk, reframing, cognitive dissonance)
Dopamine pathway
The reality of life in an imperfect world/why things went wrong Session 6: What can we do instead?
To identify ways to tackle boredom, stress and low mood
Plan alternative approaches, set clear goals of what to do differently this week in response to a specific trigger (distraction, avoidance-changing exposure to cues for the behaviour, goal setting, behaviour substitution habit reversal and formation action planning and implementation intentions, problem solving and coping planning, regulate negative emotions, self-talk, reframing)
Evidence based physical activity and relaxation suggestions It won't always be easy, but we can live in forgiveness and freedom (self-affirmation, identity associated with changed behaviour, self-talk, reframing, cognitive dissonance, regulate negative emotions, goal setting, behaviour substitution, habit formation, action planning and implementation intentions, problem solving and coping planning, distraction, anticipation of future reward, avoidance-changing exposure to cues for the behaviour)
Identifying and planning for lapses Evidence for behaviour change maintenance
Pressing on and managing failure
The programme incorporates 25 behavior change techniques (Table 1 ) from the taxonomy of behavior change [28] .
Ongoing Support and Follow-up
Following programme completion participants may choose to continue to meet and offer informal peer support to one another. Participants will be followed up at the six-month point, and this will be noted.
Group Facilitators
The programme has been written so that content can to be delivered and facilitated by church members without a health professional background. Facilitators will be volunteers who have an interest in helping people with weight management. They will have good interpersonal and leadership skills evidenced by their own profession or by pastoral work or group leadership that they engage in with the church community. Programme materials, in the form of pre-written presentations, set group tasks and reading materials for participants, will be provided to ensure expected content is delivered.
The study dietitian will demonstrate initial sessions and facilitators will take on more responsibility for delivery as the programme progresses. The study dietitian, who will be available throughout to support and address facilitator concerns, will also check fidelity through observation. Group facilitators will also receive basic training provided by a registered dietitian, church minister and qualified counsellor in the following areas:
‚
The need for an ethical code of conduct regarding good clinical practice and spiritual diversity,
The importance of good group facilitation and communication skills, ‚ Broad principals of intuitive eating and the need to support participants' own behaviour change solutions rather than provide advice.
‚ Basic principles of a healthy diet and recommended physical activity levels as defined by the National Institute of Health and Care Excellence.
When to refer on to a professional counsellor or General Medical Practitioner,
The importance of collecting data and evaluation procedures.
Measures
All measures (except for demographics which will be taken at baseline only) will be taken at baseline, at the end of the programme, and six months following the end of the programme.
Demographics
These include participant's age, gender, ethnicity and socio-economic status.
Height, Weight, Percentage Body Fat and Blood Pressure
Participants weight and body fat will be measured using an Omron BF510 Body Composition Monitor (Omron Healthcare, Hoofddorp, the Netherlands). Height will be measured using the Leicester Height Measure, a standardized measure for determining height. Blood pressure will be measured using an automatic Omron M6 upper arm blood pressure monitor (Omron Healthcare, Hoofddorp, the Netherlands). Two measurements of blood pressure will be taken and the mean of the two readings will be used for data analysis purposes.
Depression, Anxiety and Mental Well-Being
Participant anxiety and depression will be measured using the validated questionnaires. These are the Generalised Anxiety Disorder (GAD-7) [29] and the Patient Health Questionnaire (PHQ-9) [30] , respectively. Mental well-being will be measured using the validated Warwick-Edinburgh mental well-being scale (WEMWBS) [31] .
Eating Behaviour
The validated three-factor eating questionnaire (TFEQ-R21) [27] will be used to measure eating behavior and identify patterns of disordered eating and changes in these. The revised intuitive eating scale (2nd edition) (IES-2) will be used to measure intuitive eating [32] .
Spiritual Well-Being
Spiritual well-being will be measured using the spiritual well-being scale. This is a 20-item instrument comprised of two subscales of ten items. The first subscale, religious well-being, assesses individuals' experiences of having a satisfying relationship with God or a higher being. The second subscale, existential well-being, examines an individuals' sense of life satisfaction and purpose. Even though this spiritual well-being scale has been shown to have ceiling effects within evangelical Christian samples in particular, we have chosen it as it has good face validity and is a good general measure of spiritual well-being across a mixed sample [33] . We are using it, as one of several measures, to provide a full assessment of spiritual and religious well-being.
Religious Well-Being
Religious well-being, as distinct from spiritual well-being (which can overlap with mental well-being), can be defined as the quality of a relationship with God or a higher power, in terms of feeling loved by and close to God.
This will be measured by the four item religious love subscale from the validated Sorokin multidimensional inventory of love experience (SMILE) [34] .
Religiosity
Religiousness has three major dimensions: organisational, non-organisational and subjective or intrinsic religiosity. The intrinsic measure of religiosity will be assessed using the religious and spiritual well-being measures as described above. The following scales will be used to measure organisational and non-organisational religious dimensions. The first two items of the Duke University Religion Index (DUREL) [35] will be used to measure religious involvement, such as, church attendance. This measures the organisational dimension of religiousness. To measure non-organisational dimension, an adapted version of the religious support scale [36] will be used so that it refers to the group taking part in the programme, rather than a religious congregation as a whole.
Physical Activity
Physical activity will be measured using the Stanford seven-day physical activity recall [37] . The Stanford seven-day recall is a robust measure, measuring both work-related and non-work-related physical activity. It is a well-validated measure that assesses the level of habitual physical activity through identifying the time individuals spend engaging in light, moderate, hard and very hard activity as well as sleep. The measure has demonstrated high correlations between physical activity diary records and interview administered recall [38] and is suitable for assessing changes in individual physical activity levels. While objective measures of physical activity, such as accelerometers, would be the most robust measure, we chose not to use these, because accelerometer use would be impractical in the large-scale trial that this feasibility study will inform.
Nutrient Intake
Nutrient intake is determined by a detailed seven-day food intake diary. Participants are encouraged to weigh their food when completing the seven-day food diary. Despite under-reporting in obese individuals, a seven-day weighed intake diary continues to be the most accurate measure of dietary intake and is sensitive to individual changes in nutrient composition [39, 40] .
Participant Acceptability
Participant acceptability will be measured quantitatively by response and attrition rates, and qualitatively by semi-structured interviews. Following completion of, or a participant dropping out of, the intervention, short semi-structured face-to-face interviews will be conducted. Participants will be asked to discuss which aspects of the intervention they found most and least helpful. All the interviews will be audio-recorded and transcribed verbatim.
Facilitator Feasibility
Facilitators will also be interviewed to explore their experiences of delivering the intervention, e.g., ease of delivery, sufficiency of training and difficulties encountered.
Data Analysis
Change in clinical measures, psychological and spiritual well-being scales will be presented using descriptive statistics. The significance of these changes over time will be analysed using inferential statistics. Significance will be set at the 5% level, exact p-values will be given and 95% confidence intervals where appropriate. Analysis will be conducted on an intention to treat basis, with missing data being conservatively input using baseline observation carried forward (BOCF). Data will be collected and analysed using the statistical software IBM SPSS Statistics programme (International Business Machines Corporation, New York, NY, USA). Multivariate regression modelling will be used to investigate associations with change in outcome variables.
Semi-structure interviews will be transcribed verbatim. The data will be analysed using thematic analysis where the data will be coded according to content and analysed for common themes. Qualitative software NVIVO 11 (Qualitative Research Software International, Melbourne, Australia) will be used to organise and track the data.
Implementation of Conclusions
We anticipate that the findings of this study will be used to design a larger cluster-randomised controlled trial to test the efficacy of this intervention, which is rolled out by churches, in local communities.
If weight can be reduced, even by a small amount, the impact across communities and on public health could be substantial. Modelling has shown that a 1% reduction in BMI, which is equivalent to a weight loss of approximately 1 kg for an adult of average weight, would have a substantial effect on consequent health burdens. Compared with a scenario in which recent trends continue, a 1% BMI reduction across the UK would avoid 179,000-202,000 incident cases of diabetes, 122,000 cardiovascular diseases, and 32,000-33,000 incident cases of cancer with a gain of about 3 million Quality Adjusted Life-Years (QALYs) over 20 years. In addition to improving the healthy, productive life span of the population, this would make a significant dent on the projected additional health-care cost of £1.9-2 billion a year in the UK by 2030 [41] .
The economic and social costs of mental health problems in England were estimated at £105 billion in 2009-2010; taking into account costs for health and social care, loss of output and human costs. The economic benefits of mental wellbeing are not as well established as the costs of mental illness; however, improving mental well-being increases psychosocial functioning, lowers healthcare use, and reduces morbidity and premature mortality. With a strong association between obesity and poor mental health [4] , an intervention addressing the mental health of those who are obese is particularly important. Using churches enables religious and spiritual health to be addressed and uses existing social structures with a voluntary workforce that are potentially sustainable and cost effective.
While weight management programmes have been shown to be important in African-American churches within the US, this has not been demonstrated elsewhere. In addition, the programme we have developed is unique in its Christian focus on freedom from guilt, shame and "dietary failure".
